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Do these results resolve the
controversy over signature
whistles? Yes and no. Yes, in the
sense that there should now be no
doubt that dolphins produce
individually distinctive whistles
that others recognize; but no, in
the sense that the cognitive
significance of these whistles
remains highly uncertain. Janik
et al. [8] suggest that signature
whistles may be an example of
referential communication, the use
of a stereotyped signal to refer to
things or individuals. This would
imply that dolphins, like humans,
have names. It is important to be
clear, however, that this has not
yet been demonstrated. There is
a danger of slippage, evident in
media coverage of this study
(for example, see http://
news.bbc.co.uk/1/hi/scotland/
edinburgh_and_east/4750471.stm)
between accepting that dolphins
can recognize and copy one
another’s whistles, and the notion
that they are using these calls to
refer to individuals, either
themselves or others.
In fact, there is evidence that
members of close-knit social
groups tend to converge on similar
whistle types over time,whichmust
compromise their usefulness as
individual identifiers and does not
sit easily with the notion of
individual names [14–16]. On the
other hand, whistles might become
more individually distinctive when
auditory identification is critical,
such as when individuals are
separated [17] or are in larger
groups [15]. Much more
information is needed to fully
understand the nature and
cognitive significance of dolphin
whistles. When dolphins
‘whistle-match’ [5], for example,
are they really addressing one
another by name, or showing
some simpler kind of behavioural
contagion? Although it may be
tempting to jump to the most
cognitively remarkable and
anthropomorphic interpretations
consistent with the data, further
careful experiments together
with objective interpretations
of their implications will be
paramount.
References
1. Marino, L. (2004). Dolphin cognition.
Curr. Biol. 14, R910–R911.
2. Connor, R.C., Heithaus, M.R., and
Barre, L.M. (2001). Complex social
structure, alliance stability and mating
access in a bottlenose dolphin
‘super-alliance’. Proc. R. Soc. Lond. B
268, 263–267.
3. Lilly, J.C. (1961). Man and Dolphin (New
York: Doubleday).
4. Fripp, D., Owen, C., Quintana-rizzo, E.,
Shapiro, A., Buckstaff, K., Jankowski, K.,
Wells, R.S., and Tyack, P. (2005).
Bottlenose dolphin (Tursiops truncatus)
calves appear to model their signature
whistles on the signature whistles of
community members. Anim. Cog. 8,
17–26.
5. Janik, V.M. (2000). Whistle matching
in wild bottlenose dolphins (Tursiops
truncatus). Science 289, 1355–1357.
6. Weilgart, L., and Whitehead, H. (1997).
Group-specific dialects and
geographical variation in coda
repertoire in South Pacific sperm
whales. Behav. Ecol. Sociobiol. 40,
277–285.
7. Rendell, L., and Whitehead, H. (2001).
Culture in whales and dolphins. Behav.
Brain Sci. 24, 309–382.
8. Janik, V.M., Saigh, L.S., and Wells, R.S.
(2006). Signature whistle shape conveys
identity information to bottlenose
dolphins. Proc. Natl. Acad. Sci. USA 103,
8293–8297.
9. McCowan, B., and Reiss, D. (2001). The
fallacy of ‘signature whistles’ in
bottlenose dolphins: a comparative
perspective of ‘signature information’ in
animal vocalizations. Anim. Behav. 62,
1151–1162.
10. Manger, P.R. (2006). An examination of
cetacean brain structure with a novel
hypothesis correlating thermogenesis to
the evolution of a big brain. Biol. Rev. 81,
293–338.
11. Marino, L. (1996). What can dolphins tell
us about primate evolution? Evol.
Anthropol. 5, 81–85.
12. Barton, R.A. (1998). Visual specialization
and brain evolution in primates. Proc. R.
Soc. Lond. B 265, 1933–1937.
13. Sayigh, L.S., Tyack, P.L., Wells, R.S.,
Solow, A.R., Scott, M.D., and Irvine, A.B.
(1999). Individual recognition in wild
bottlenose dolphins: a field test using
playback experiments. Anim. Behav. 57,
41–50.
14. Watwood, S.L., Tyack, P.L., and
Wells, R.S. (2004). Whistle sharing in
paired male bottlenose dolphins, tursiops
truncatu. Behav. Ecol. Sociobiol. 55,
531–543.
15. Cook, M.L.H., Sayigh, L.S., Blum, J.E., and
Wells, R.S. (2004). Signature-whistle
production in undisturbed free-ranging
bottlenose dolphins (Tursiops truncatus).
Proc. Roy. Soc. Lond. B 271,
1043–1049.
16. Smolker, R., and Pepper, J.W. (1999).
Whistle convergence among allied male
bottlenose dolphins (Delphinidae,
Tursiops sp.). Ethology 105, 595–617.
17. Watwood, S.L., Owen, E.C.G., Tyack, P.L.,
and Wells, R.S. (2005). Signature whistle
use by temporarily restrained and
free-swimming bottlenose dolphins,
Tursiops truncatus. Anim. Behav. 69,
1373–1386.
Evolutionary Anthropology Research
Group, Durham University,
Durham DH1 3HN, UK.
E-mail: r.a.barton@durham.ac.uk
DOI: 10.1016/j.cub.2006.07.002
Dispatch
R599Social Evolution: Lazy Wasps Look
to the Future
Female hairy-faced hover wasps forage for the young of a dominant
breeder, but some forage more than others. New research shows that
helpers decide how much to help by looking to the future.Ashleigh Griffin
A meerkat spends five minutes
digging a hole the length of its
entire body. With its head, literally,
in the sand, it is vulnerable to attack
from predators. When it finally
captures a big juicy grub, instead of
enjoying the fruits of its labour, thefirst thing it does is look for a pup to
feed. The pup will usually not be its
own but the offspring of the
dominant pair in its group. Thanks
to the glamorous world of nature
documentaries the seemingly
altruistic behaviour of helpers in
group-living animals is widely
familiar. But what is really going onhere? We know that natural
selection is acting on helpers to
maximise their reproductive
success, so why doesn’t our
meerkat keep the grub for itself?
Cooperatively breeding animals
such as meerkats are excellent
model systems for understanding
the evolution of cooperative
behaviour and are widely studied
for this reason [1,2]. However, there
are inevitable limitations on
research carried out on wild
mammals and birds — many of
these species are long-lived, and
disperse over long distances,
making it difficult to follow
individuals over their lifetimes.
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R600Figure 1. Mud nests of the hairy-faced hover wasp under a road running through rain-
forest in Malaysia.
A single dominant female lays eggs which are tended by up to nine non-breeding
females. The close-up shows painted markings which allowed researchers to identify
individuals and monitor their behaviour. (Photos by Adam Cronin and Jeremy Field.)Jeremy Field and colleagues [3]
have recently reported a study that
manages to get around many of
these problems, on the
delightfully named hairy-faced
hover wasp, Liostenogaster
flavolineata Cameron. This wasp
has a breeding system more like
meerkats, with reproductively
viable helpers, than their more
familiar hymenopteran cousins
the ants, where helpers are
sterile.
The fundamental question raised
by cooperative breeding systems
is how do helpers increase fitness
by investing in the production of
another individual’s offspring? One
possibility is that the offspring may
be a sibling or cousin, and so genes
for cooperative behaviour are
passed-on by the production of
non-descendent relatives [4].
Although there is some support for
this explanation, it is not universally
applicable: there are huge
differences in the amount of effort
helpers invest that do not
correspond to differences in
relatedness [5]. Alternatively,
helpers may be keeping an eye on
the future: helping today may
maximise their success at breeding
tomorrow. This can occur if
helping increases group size or
increases the number of helpersavailable in the future when they
eventually inherit the dominant
breeding position [6,7]. In many
cases it can be helpful to think of
non-breeding helpers as being in
a queue for dominant breeding
status [8].
In a nest of hairy-faced hover
wasps you would typically find one
to ten related females forming an
orderly queue for the chance to
reproduce (Figure 1). A single
dominant female, which is also the
oldest, will lay the eggs and almost
never leave the nest. It is the job of
the other females, below her in the
queue, to go out on foraging trips to
collect food for the larvae. The
more foragers there are, the more
offspring are produced, so by
increasing the reproductive
success of the dominant the
helpers are increasing their fitness
by producing relatives. So far so
good, but previous studies have
identified a potential conflict of
interest arising from this sort of
breeding system: there will be
a trade-off between investing in the
reproduction of a dominant today
and saving your energy in case you
get the chance to breed as
a dominant in the future [9]. The
extent of this conflict is predicted
to depend firstly, on the position an
individual occupies in the socialqueue, and secondly, on the size of
the prize at the end — breeding
success depends on the size of the
group.
Do helpers save their energy for
the chance to breed? There is very
little evidence available to answer
this question, mainly because of
the difficulties in obtaining data on
lifetime reproductive success. The
study by Field et al. [3] is important,
not only because the authors were
able to obtain accurate measures
of helping investment, but also
because they went one step further
and experimentally manipulated
both the chance of obtaining
fitness in the future and the amount
of fitness that was up-for-grabs in
the future. This allowed them to
test two key theoretical
predictions: first, that individuals
near to the top of the queue should
work less hard than individuals
near the bottom of the queue; and
second, that individuals should
work less hard in larger groups. In
both cases, individuals should
work less hard when they have
more to lose.
In their first experiment, Field
et al. [3] simply promoted their
target wasp by removing the wasp
that was ranked above her in the
queue. They then compared the
helping effort before and after the
manipulation by simply measuring
the amount of time spent out of the
nest on foraging missions. As
predicted, when the chance of
inheriting the breeding position
was increased, the target wasp
slacked off on her foraging duties.
In their second experiment, the
authors manipulated the size of the
group and, therefore, the potential
workforce available to help them
raise their own offspring when they
inherited the breeding position. All
wasps were removed except for
numbers one and two in the queue
from groups that initially contained
three to five females. The authors
then compared the change in
investment made by rank two
females before and after the
manipulation. As predicted, the
wasp in the larger groups invested
less than the wasp in the same
position in the queue of the
reduced group. They controlled for
offspring to helper ratio by also
removing some larvae from the
manipulated groups.
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Field et al.[3] apply more generally,
for example to vertebrate species
with similar breeding systems? A
recent study [10] that measured
lifetime reproductive success in
a cooperatively breeding bird, the
long-tailed tit, showed that helping
contributed a small proportion to
lifetime fitness in birds that
eventually went on to become
breeders. There is no evidence,
however, that tits behave like
wasps and trade-off fitness from
helping for breeding in the future.
The reason for this is actually very
obvious, as the future is very
uncertain for long tailed tits:
mortality between breeding
seasons is 55% [11]. There will be
significant variation between
species in the extent to which
individuals are able to gauge the
expected future benefits of
helping. The hairy-faced hover
wasp can assess the two most
important parameters thatAnimal Memory: E
Memory in Rats
Recent experiments with rats on a ra
remember what foods they encounte
encountered them. These findings, a
challenge the idea that only humans
William A. Roberts
People often remember memories
of their past experiences,
sometimes quite vividly. These
memories typically have several
properties: They contain
information about what happened,
where it happened, and when it
happened. Tulving [1–3] identified
this type of memory as episodic
memory, and distinguished it from
semantic memory. In contrast to
memory of personal episodes,
semantic memory involves the
retention of general factual
information, such as the locations
of the continents or the rules for
playing baseball. As neurological
support for this distinction
between episodic and semantic
memory, an individual who haddetermine expected future
fitness: their position in the social
queue and group size. In many
species it is not known how helpers
assess their social position or if
they are able to do so with
accuracy. If there is not an orderly
queue to reproduce it may pay to
carry-on helping in an uncertain
future.
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DOI: 10.1016/j.cub.2006.07.003time travel [6,7]. In agreement with
Tulving, they concluded that it is
doubtful that animals are capable
of mental time travel, and thus
cannot have episodic memories. It
has been with some excitement,
then, that recent experiments have
reported evidence of episodic-like
memory in a food-storing bird, the
scrub jay [8–11]. Ecological
considerations may be advanced
to explain why episodic memory
might appear in a bird that stores
and later recovers its food [12], so it
is even more surprising that Babb
and Crystal [13–15] have reported
evidence for episodic-like memory
in the laboratory rat.
Because, obviously, we cannot
obtain reports of personal
experiences from animals, it is not
possible with such subjects to
address the question of autonoetic
consciousness. However, the other
properties of episodic memory —
memory for what, where and when
an event occurred — have been
studied in behavioral experiments.
Clayton and Dickinson [8,9]
allowed captive scrub jays to cache
two kinds of food in different trays
in their laboratory: favored wax
